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Sammanfattning pa svenska/finska/ estniska:

Coding has been
implemented to national
curriculums in 18

European Union member
states (European Schoolnet
2015). Most robotics kits
harness both graphical and
written programming, so
students and schools need
only robotic kits or other
external devices to proceed
from  computer  based
programming to robotics.

Experiences  from  the
implementation of coding
teaching has shown that
the in-service teacher
training has to be
coordinated and properly
organized, so that teachers
without computing
background can manage
the new subject area. The
same holds true for
robotics also.

The more robotics and
automation takes place in
job markets, the higher the
possibility of co-working

with robots rises. This
means that people and
students need to be

prepared to know what a
robot is, how they work
and how humans can

harness the possibilities of
_robots for work.

Acquisition costs need to
be covered so that schools
can purchase robotics kits
and other external devices
and teach their students
the basics of this matter.
Not all schools need to
have their own robotics
kits, devices and kits can
be circulated between
schools

Inledning

Under de senaste tva decennierna har digitaliseringen férandrat ekonomi, logistik, och
kommunikation globalt. Inte sedan den industriella revolutionen har féorandringen gatt
sa snabbt. De elever som borjar skolan 2016, kommer att vara pa vag ut pa
arbetsmarknaden runt ar 2035. Forskning vid universitetet i Oxford visar pa att halften
av de arbetstillfdllen som finns i dag kommer att ha ersatts av datorer eller robotar vid
det laget. Arbetsmarknaden kommer alltsa att se helt annorlunda ut da... (Fray &
Osborne 2013, MIT 2013a, MIT 2013b.)

Europas makthavare har insett vilka utmaningar som kommer att stéllas i framtiden och
ar bekymrade 6ver hur det kommer att ga for Europa i framtiden. Redan 2020 kommer
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EU att sakna 800 000 personer med IT-utbildning som kan arbeta inom de nya
branscher som vaxer fram, som till exempel Sakernas Internet (IoT)- (European
Schoolnet 2015). Olika initiativ har inletts, och exempelvis programmering och
datalogiskt tinkande ar nu en del av de nationella kursplanerna i 18 EU-lander (ibid.
2015).

Varfor undervisa i robotik?

Som tidigare namnt omformar robotteknik och automation arbetsmarknaden. Robotar
brukar vanligtvis brukar vanligtvis betraktas som en del av den tunga industrin, men
robotar och automatiserade system ror sig mot var vardag i en allt snabbare takt.
Robotdammsugare, robotgrasklippare och logistikrobotar pa t.ex. apotek ar redan har,
och sjalvkorande bilar, dronare som anvands for leveranser och sociala robotar som
haller dldre personer sillskap ar en liten glimt av hur robotar kommer att vara en del av
vara liv i en inte allt for avlagsen framtid. (Techcrunch 2016, MIT 2013a, MIT 2013b.)

Robotar kan definieras som “ett system av sensorer, regulatorer och stalldon”, dar
robotarna interagerar med den omgivande miljon med hjalp av sina sensorer och
regulatorer. Robotar ar vanligtvis sjalvstandiga aktorer som fattar beslut grundande pa
den kod de kor. Koden ar skriven av manniskor och robotar kan bara utféra
kommandon som ges av manniskor. Enligt Sell & Altin (2015) kan robotar jamféras med
en manniska; "mdnniskor har sinnen som lukt, syn, smak, horsel och kansel. En robots
sinnen kallas sensorer. Gemensamt for bade robotar och manniskor ar att vi uppfattar
omvarlden med vara sinnen respektive sensorer. Robotar har styrenheter och vi
manniskor har hjarnor. Det dr vara kommandocentraler - information fran sensorer och
sinnen gar till styrenheten/hjarnan som tar ett beslut baserat pa mottagen information.
Detta kan resultera i exempelvis en muskelrorelse. En robots muskler ar de stélldon,
t.ex. en motor, som omvandlar bearbetad information till en mekanisk rorelse.” (Sell &
Altin 2015.)

Ur ett undervisningsperspektiv kan undervisning i robotik ses som ett verktyg for de
kompetenser som behovs i framtiden och pa framtidens arbetsmarknad.

Dessa fardigheter betonar bland annat kreativt och kritiskt tdnkande, problemldsning,
kommunikation, samarbete och IT-kompetens (European Schoolnet 2015; Griffin et al
2012). Forskaren Dimitris Alimisis vid Edumotiva har sagt att: "anviandning av
robotteknik i utbildningen syftar till en [..] inlarningssituation som aktivt kommer att
involvera elever i experimenterande, forskning och dkta problemlésning.”" (Alimisis
2012). Robotar i sig ar bara verktyg for att omsatta dessa undervisnings- och
inldarningsmetoder i praktiken, men eftersom de kombinerar bade learning-by-doing och
samarbete forstiarker de undervisningen i de kompetenser som kommer att behdovas.
(European Schoolnet 2015. Alimisis 2012, et al. Galvan 2006. Jarvinen 1998, Martin
1996, et al. Haapala 1996.) Dessutom lar sig eleverna att koden de har skrivit



Robotics for Schools — Bringing Code to Life 104 - Swedish

bestimmer en maskin eller robots handlingar. Pa sa sitt levandegoér robotar

programmering.”.

Robotik och programmering i Europa

Denna rapport kommer att ge en liten sammanfattning om programmering och
robotikinitiativ inom de finska, estniska, svenska och brittiska skolsystemen (fig. 1)

UNITED KINGDOM (UK)

In recent years there has been a gradual shift
across all parts of the UK from 'ICT' fo "‘Computing’:
which includes Digital Literacy, Compuler Science
and Information Technology. Following the changes
to the National Curriculum in England many schools
across the United Kingdom are incorporating
robotics, coding and computational thinking into the
curriculum. Raspberry Pi —microcontroller is vastly
used in British schools fo sense and control e.g. a
weather station, make robots or create a connected
school garden.

ESTONIA

SWEDEN

Digital competence and coding will be integrated in
the Swedish school curriculum within few years. At
the moment Sweden has many smaller local
initiatives both private and public that hope fo
encourage learning coding and robotics. The newly
founded association Kodcentrum. or ‘code center”
aims to feach 100 000 children computer
programming by the year 2020. Spotify will be the
main sponsor of the initiative, which plans to achieve
its goal by building a network of volunteers and
“coding cabin”in 30 cities across the country.

FINLAND

Robotics is included into official state curriculum of
gymnasiums in Estonia. With Slovakia Estonia is
the only European state offering coding on all
school levels. Estonia has govemmental
organizations coordinating technology education
and in-service teacher fraining (e.g. HITSA).
Estonian schools are using LEGQ and Robotic
Homelab kit as well as Arduino and Raspberry Pi
in teaching coding and robotics.

Coding is compulsory part of the nafional curriculum
in primary and secondary schools implemented in
2016. The new curriculum does not mention robotics
explicitly but it has implicit references to robotics as a
part of the handicraft and mathematics teaching, and
coding is also mentioned in the cross-curricular
activities. Finnish schools are using e.g. LEGO and
Arduino in teaching robotics.

Figure 1. Coding and robotics initiatives in four European Union member states. (European
Schoolnet 2015, Sell et. al 2015).

Riktlinjer for att borja robotikundervisning

Figur 2 visar uppskattad berakning hur mycket skolor skulle behdva investera for att
starta robotikundervisning fran scratch. Berdkningen grundar sig pa de estniska
robotiksatsningarna som innehaller robotkit fran LEGO och Raspberry Pi-paket for
avancerad robotteknik. Uppsattningarna som presenteras nedan kan dven innehalla
andra robotkit ocksd, som exempelvis VEX-robotik, Arduino-plattformen eller Beebots
for grundskolan. Det bor ndmnas att Erasmus+-projektet Robotics for har tagit fram
material for skolor som kan anvdndas utan ndgon teknisk utrustning alls, vilket gor det
enkelt att paborja robotikundervisning (www.roboticsforschools.eu).
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Case: costs of starting robotics teaching
Estonian experiences suggest that sufficient amount of robotic kits is one robotics
kit per two students (e.g. one LEGO EV3 —kit).
* One LEGO EV3 —set costs about 265€ (VAT 0%)
*  LEGOs seem to be the most common robotics solution in Finnish schools’
robotics clubs
*  Raspberry Pi —central module costs about 43€ (VAT 0%)
*  Raspberry Piis one of the options in advanced programming
*  On average there are about 20 student in one class (in primary school the amount
of students may be less)
. For one group 11 sets of LEGOS would be enough, the cost for this would be 2918€
(one extra kit is included for spare parts)
*  For advanced programming the costs with Raspberry Pi —CPU would be 476,50€
In total: 3394,50€

#The modeld & approximate, for axample the cost of substitute teacher is dependent on teacher gualification and the travel costs are based on
asawmplion that the training is arranged on neighboring area. Morsover schools may have joint teachers, and every schoal may nat send bwa

teachers.

Figure 2. Costs of starting robotics teaching, approx. calculation.

Figur 3 visar en ungefarlig berdkning av kostnaderna for en dags fortbildning av larare i
Finland. Eftersom fortbildning under arbetstid ar relativt dyrt, bor lararutbildare
(framst universitet) erkdnner vikten av robotik och programmering i sina
utbildningsprogram. Aven nya metoder fér lirarfortbildning kan underlitta processen.
Exempelvis kan MOOCs hjalpa att sprida information om robotteknik och
programmering. Eftersom robotik baseras pa learning by doing kan MOOCs underlatta
spridningen av information, men for att lara sig robotik behdvs ocksa praktisk
handledning och framfoérallt hardvara for att lara sig grunderna. Ett fall om
programmering i MOOC presenteras i "Basta praxis" -dokument (Sell et al. 2015).
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Case: cost of one day in-service teacher training
Teachers average salary in Finland: 3647€

*  Cost of one working day for schools with commissions and other costs (26,62%):
209,90€ (based on 22 working days a month)

*  Travel costs for one person (estimation): 60€
*  (Cost of the training: 100€ (VAT 0%)

*  Cost of one substitute teacher for one day working: 209,90€ (based on average
salary, including commissions and other costs)
In total: 579,80€
Sample calculation: if assumed, that two teachers (one handicraft and one mathematics
teacher) from every comprehensive school unit (2597 in 2014) would participate to one
day in-service teacher training, the cost would be 1159,60€ for one school. In total the cost
would be 3 001 496€, if assumed that every school unit would send two teachers to one

day training.
*The model is approximate, for example the cost of substitute teacher is dependent on teacher qualification and the travel costs are

based on assumption that the training is arranged on neighboring area. Moreover schools may have joint teachers, and every school

may not send two teachars.

Figure 3. Costs of one day in-service teacher training in Finland

Den estniska modellen ar en bra utgangspunkt for att planera undervisning i robotik och
programmering. For att lyckas i dessa dmnen sa maste beslutsfattare och skolaktorer
vara medveten om vilka forutsattningar som behdvs sd att dessa dmnen vilar pa en fast
och pedagogiskt hallbar grund. Erfarenheter visar att lararfortbildning inom robotik
och programmering kan genomféras i samarbete med universitet, icke-statliga
organisationer och den privata sektorn. Initiativ roérande programmering och
robotikundervisning kan hittas i bilaga 1 (bilaga 1, European Schoolnet 2015)
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Figure 4. Sell & Altin 2015, teacher training to robotics in Estonia.

39. Sammanfattning

Arbetsmarknaden ror sig allt snabbare fran manuella arbetsuppgifter till mer abstrakta
uppgifter, och automatisering och samarbete med robotar dr den framtid som de elever
som borjar skolan i 2016 kommer att moéta.

Hur kan vi forbereda vara elever for att mota dessa forandringar och anpassa sig till den
foranderliga arbetsmarknaden efter de tagit examen? Vilka fardigheter ska eleverna lara
sig under sin skoltid?

Robotikundervisning ar ett bra satt att fraimja de fardigheter framtidens arbetsmarknad
och samhalle kraver genom att kombinera kreativitet, samarbetsformaga,
problemlésning, logiskt tinkande och programmering.

Robotik levandegor undervisning i programmering eftersom robotar ar konkreta
foremal som levandegor abstrakt kodning.

Det ar viktigt att undvika stereotyper i undervisningen och anvanda elevcentrerade
miljoer dar eleverna loser verkliga problem i olika vardagssituationer.

Beslutsfattare och skolrepresentanter bor erkdnna att lararfortbildning maste ha
tillrackliga resurser och samordnas.
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Lokalt samarbete dr det basta sittet att kdpa in robotikutrustning genom gemensam
upphandling eller sa kan till exempel utrustningen cirkulera mellan skolor.

Flera europeiska ldnder aterinfor datavetenskap tillbaka i kursplanerna, men processen
maste backas upp med lararfortbildning.

Robotics for Schools Erasmus+-projekt har producerat material klart att anvdanda och
uppgifter for skolor och foraldrar for att underlatta start av robotikundervisning.

Att borja med robotik ar enkelt - pa grundlaggande niva behovs ingen utrustning, utan
manniskor kan agera som robotar.

Vad alla elever och larare behover till att borja med ar beslutsamhet, fardigt material,
kreativitet och stod i lararfortbildningen. Allt annat ar bara om logiskt tankande och att
levandegora koden...
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Appendix 1, coding and robotics initiatives in Europe
(European Schoolnet 2015, revised)

Austria

Www.digikomn.at

Belgium (Flanders)

www.i22n.org: advocacy and awareness rising
http://www.stem-academie.be

www.klascement.be: educational repository with about 132
learning objects

www.kvab.be : advice and advocacy

Bulgaria INFOS platform
Telerik Kids Academy
Bulgarian Scratch society

Czech www.Codeweek.cz
Summer schools and programming courses students:
www.Codecamp.cz - focus on programming
e Letni Skola IT CVUT (CTU IT Summer School)
e Letni Skola IT pro divky ze SS (IT Summer School for
Secondary School Girls) (Czechitas)
e Letni Skola IT pro divky (IT Summer School for Girls) (FIT
VUT
in Brno)
e Programming courses aimed at girls - www.Czechitas.cz
e Microsoft programming academy
e Programming courses for gifted students
e Competitions, e.g.:
 Beaver of Informatics (Bobiik informatiky)
e Competition for upper secondary schools in programming
(SoutéZ v programovani SS - vy$si programovaci jazyky)
e Baltik Creative Computing competition (Soutéz tvorivé
informatiky Baltik)
www.juniorinternet.cz
Programming courses for IT teachers organised by
universities
or non-profit organisations, such as:
http://tib.cz/tvorivyucitel/obsah.htm
http://projekty.upce.cz/bravo-ii/akce/irer-seminar-
programovani.html
e Textbook “Computing for All” (Informatika pro kazdého)
 Robotic activities
« Robosout&Z - FEL CVUT
e Roboticky den - MFF UK
e First Lego League
e Networking teachers of ICT and computer science (NGO
Union
of Informaticians in Education - Jednota skolskych
informatiku)

Estonia School-based projects and school blogs. Examples:

e Pelgulinna Gymnasium
 Gustav Adlof Gymnasium
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https://www.google.com/url?q=http://www.czechitas.cz/%23_blank&sa=D&ust=1475793811533000&usg=AFQjCNFXdl5usDMlHNcNZw5o_D7IdUghAA
https://www.google.com/url?q=http://www.juniorinternet.cz/%23_blank&sa=D&ust=1475793811539000&usg=AFQjCNG7i2skrht-X7K6y4zBtRaZkqJhgg
https://www.google.com/url?q=http://tib.cz/tvorivyucitel/obsah.htm%23_blank&sa=D&ust=1475793811541000&usg=AFQjCNGrkeO-R-dKzFW0cbEs8btBmfrpAA
https://www.google.com/url?q=http://projekty.upce.cz/bravo-ii/akce/irer-seminar-programovani.html%23_blank&sa=D&ust=1475793811542000&usg=AFQjCNFp8UorPLYPr8LhaSmllw8ogCwR4A
https://www.google.com/url?q=http://projekty.upce.cz/bravo-ii/akce/irer-seminar-programovani.html%23_blank&sa=D&ust=1475793811542000&usg=AFQjCNFp8UorPLYPr8LhaSmllw8ogCwR4A
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e Lillekyla Gymnasium

Teacher networks, Facebook groups. Examples:
 Informaatikadpetajate FB kogukond (Informatics)
e M-6ppe kogukond FB-s (mobile learning)

e Hariduslikud mangud (educational games)

3D printerid Eesti koolides (3D printers)

e Eesti Kodu Game Lab kogukond (KODU Game lab)
e Raspberry Pi Eesti (Raspberry Pi)

The Look@World Foundation organises extracurricular
activities for

children.

http://home.roboticlab.eu
http://moodle.robolabor.ee

Finland

http://www.koodikerho.fi

www.koodi2016.fi

www.koodaustunti.fi

http://koodiaapinen.fi/en/ (code =~ MOOC for Finnish
teachers)

www.innokas.fi (Robotics network for schools)

France

Competitions Découverte du codage des object numériques,
tangara

Ireland

www.Scoilnet.ie

Lithuania

Jaunyjy programuotojy mokykla
Robotikos akademija
Ivairios privacios neformalaus ugdymo mokyklos

Netherlands

 www.CoderDojo.nl is in a several cities.
 www.codeuur.nl Stichting CodeUur gives “guest” lessons
at schools.

e www.codekinderen.nl Several libraries or library
organisations have started so called

“Maker buses”, mobile fab labs which also offer
programming to

schools.

e Codekinderen.nl: website created by Kennisnet that offers
an

overview of tools and guidance for schools that want to
teach

programming.

e www.Codeklas.nl: book with practical examples for
schools.

e www.MakerEd.nl: platform created by Dutch Maker
Education

forerunners where teachers share their experiences with
(amongst other things) programming in education.
Kennisnet shares information through articles, flyers,
posters and

booklets on this subject
at:www.kennisnet.nl/digitalevaardigheden/programmeren-
maken



https://www.google.com/url?q=https://www.google.com/url?q%3Dhttp://home.roboticlab.eu%26sa%3DD%26ust%3D1464610556078000%26usg%3DAFQjCNFXW16Rpn3ldKb-ojkkJX0Ku1zTvw%23_blank&sa=D&ust=1475793811557000&usg=AFQjCNFNJE6U8041dfvL2X6fwyNY42X4TQ
https://www.google.com/url?q=https://www.google.com/url?q%3Dhttp://moodle.robolabor.ee%26sa%3DD%26ust%3D1464610556079000%26usg%3DAFQjCNEtCMRGQJOgVIpzNe6LoTBUdAYyOw%23_blank&sa=D&ust=1475793811559000&usg=AFQjCNFRyGM-9sep6KHvUuBR9wzbwV6PAw
https://www.google.com/url?q=http://www.koodikerho.fi/%23_blank&sa=D&ust=1475793811562000&usg=AFQjCNGn0Uwb4Hm3beqBRIyl6sIMn5enNw
https://www.google.com/url?q=http://www.koodi2016.fi/%23_blank&sa=D&ust=1475793811563000&usg=AFQjCNHwvBlroS_unnz645iR7--XzpjhAw
https://www.google.com/url?q=http://www.koodaustunti.fi/%23_blank&sa=D&ust=1475793811564000&usg=AFQjCNH0nlpvoKx-wstBSA2fRzNl3fcgGg
https://www.google.com/url?q=https://www.google.com/url?q%3Dhttp://koodiaapinen.fi/en/%26sa%3DD%26ust%3D1464610556137000%26usg%3DAFQjCNEPcoq9jB8bcVLsBXbY9QtRNNObxg%23_blank&sa=D&ust=1475793811565000&usg=AFQjCNGsVuWoTe_-gXTk7Av-ao5h3KfRrw
https://www.google.com/url?q=http://www.innokas.fi/%23_blank&sa=D&ust=1475793811566000&usg=AFQjCNEpSRPKo-cPHRPm9zMmIijzAgnyPw
https://www.google.com/url?q=http://www.scoilnet.ie/%23_blank&sa=D&ust=1475793811571000&usg=AFQjCNG4gbdgwMY6dsman_qbweVqTGOPaA
https://www.google.com/url?q=http://www.coderdojo.nl/%23_blank&sa=D&ust=1475793811577000&usg=AFQjCNGIGL-QRAWJY3zP4nquGm3zY6iGlg
https://www.google.com/url?q=http://www.coderdojo.nl/%23_blank&sa=D&ust=1475793811577000&usg=AFQjCNGIGL-QRAWJY3zP4nquGm3zY6iGlg
https://www.google.com/url?q=http://www.codeuur.nl/%23_blank&sa=D&ust=1475793811579000&usg=AFQjCNHffGpylTpIPVgLwLkzMVSIG48UUA
https://www.google.com/url?q=http://www.codekinderen.nl/%23_blank&sa=D&ust=1475793811581000&usg=AFQjCNFicNpWkJWugz-GG6gAqKbPcedXwg
https://www.google.com/url?q=http://www.codeklas.nl/%23_blank&sa=D&ust=1475793811585000&usg=AFQjCNGJ_f2lYHNGzvdQqbAmcBplgudfPQ
https://www.google.com/url?q=http://www.codeklas.nl/%23_blank&sa=D&ust=1475793811585000&usg=AFQjCNGJ_f2lYHNGzvdQqbAmcBplgudfPQ
https://www.google.com/url?q=http://www.makered.nl/%23_blank&sa=D&ust=1475793811587000&usg=AFQjCNEI9PRWeuu8_7TyEv6pjDoJq0d7Yw
https://www.google.com/url?q=http://www.makered.nl/%23_blank&sa=D&ust=1475793811587000&usg=AFQjCNEI9PRWeuu8_7TyEv6pjDoJq0d7Yw
https://www.google.com/url?q=http://www.kennisnet.nl/digitalevaardigheden/programmeren-maken%23_blank&sa=D&ust=1475793811590000&usg=AFQjCNGmq75pMQPA3gwgZKP8-zIgPtD5Iw
https://www.google.com/url?q=http://www.kennisnet.nl/digitalevaardigheden/programmeren-maken%23_blank&sa=D&ust=1475793811590000&usg=AFQjCNGmq75pMQPA3gwgZKP8-zIgPtD5Iw
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Norway

* Kodeklubben (Code Club) resources for learning to code:
http://kodeklubben.no/

e List of teacher plans and teacher blogs related to teaching
coding in school from “Leer Kids Koding”:
http://www.kidsakoder.no/skole

e Norwegian Centre for ICT in Education offer a web portal
for

teachers to share teaching plans and experiences with
coding:
https://iktipraksis.iktsenteret.no/tema/koding-i-skolen

Poland

Baltie environment used in some schools;

» The Hour of Code (http://godzinakodowania.pl/ )

e The Bebras Competition (in November each year)

e The Masters of Coding (Samsung) in K-9

¢ Olympiads in Informatics for middle and high schools;

e Several local and regional competitions on programming
in

various environments (Logo, Python, Scratch, Pascal, ...

e European Coding Week

Portugal

Several initiatives and contests, especially in the robotics
area:

e Scratch community

e http://www.roboparty.org/

e http://robotica2015.utad.pt/pt-pt/

e Participation in the last World Championship of Robotics
in

China with four teams, with excellent results:
http://www.robocup2015.org/

Spain

Examples of other initiatives to support teaching and
learning

coding are:

e Programamos: non-formal training

e Community Codigo21

e Initiative CodeMadrid

» Programme mSchools

Sweden

http: //www.kodcentrum.se/
http://www.komtek.se/
http://skl.se
http://coderdojostockholm.se/

UK (England)

e www.CodeClub.org.uk

e www.CoderDojo.com

 www.techfuturegirls.com Computer Clubs for Girls
e www.yrs.io Young Rewired State
https://www.raspberrypi.org/magpi/
https://www.raspberrypi.org/resources/



https://www.google.com/url?q=http://kodeklubben.no/%23_blank&sa=D&ust=1475793811594000&usg=AFQjCNEc3YAqWBHUfxyQkBfID6HRQqzT8Q
https://www.google.com/url?q=http://www.kidsakoder.no/skole%23_blank&sa=D&ust=1475793811596000&usg=AFQjCNHOe02N-h_f1jN9nAgO4oviPiu3Pw
https://www.google.com/url?q=https://iktipraksis.iktsenteret.no/tema/koding-i-skolen%23_blank&sa=D&ust=1475793811599000&usg=AFQjCNHMkJm46602DRulvMcTobpGTdnSlg
https://www.google.com/url?q=http://godzinakodowania.pl/%23_blank&sa=D&ust=1475793811602000&usg=AFQjCNGrfExv0Ri2ZnBe_wTD1ZQhAgqBPg
https://www.google.com/url?q=http://www.roboparty.org/%23_blank&sa=D&ust=1475793811612000&usg=AFQjCNHwtuei7uDxFvvkJ22PLuOdDYYxYw
https://www.google.com/url?q=http://robotica2015.utad.pt/pt-pt/%23_blank&sa=D&ust=1475793811613000&usg=AFQjCNF6LRuD8hokFum7lfPWMRdSQ0rYuw
https://www.google.com/url?q=http://www.robocup2015.org/%23_blank&sa=D&ust=1475793811616000&usg=AFQjCNEVTGNqPG6OKriT8XEMkCwpOE3f3w
https://www.google.com/url?q=https://www.google.com/url?q%3Dhttp://www.kodcentrum.se/%26sa%3DD%26ust%3D1464610556177000%26usg%3DAFQjCNH9qAw7TwfxyblUwGSDMwte0lOKnA%23_blank&sa=D&ust=1475793811623000&usg=AFQjCNF4y83WmNS5NS1AuDPt0nIBWkHkUg
https://www.google.com/url?q=https://www.google.com/url?q%3Dhttp://www.komtek.se/%26sa%3DD%26ust%3D1464610556177000%26usg%3DAFQjCNGHpcNXIO3RXZq2GlkIVVP4tEKAgg%23_blank&sa=D&ust=1475793811624000&usg=AFQjCNGB8QUGdjr_C-u1WyRgOGVVN1cAKg
https://www.google.com/url?q=https://www.google.com/url?q%3Dhttp://skl.se/%26sa%3DD%26ust%3D1464610556178000%26usg%3DAFQjCNHtp-4MoiV47eBD5uddGuda-xcWHQ%23_blank&sa=D&ust=1475793811625000&usg=AFQjCNFMeub7vGg-4hAUa4HYfrfKvVfklA
https://www.google.com/url?q=https://www.google.com/url?q%3Dhttp://coderdojostockholm.se/%26sa%3DD%26ust%3D1464610556178000%26usg%3DAFQjCNFPR8Q5jg5H2ILgItxeHSKKtcAwyw%23_blank&sa=D&ust=1475793811626000&usg=AFQjCNFmP6tW_8nzE3PspXvJR4BCuPS81g
https://www.google.com/url?q=http://www.codeclub.org.uk/%23_blank&sa=D&ust=1475793811629000&usg=AFQjCNF2IAfG0TbJXZxXm2a9g3tNx8x32g
https://www.google.com/url?q=http://www.codeclub.org.uk/%23_blank&sa=D&ust=1475793811629000&usg=AFQjCNF2IAfG0TbJXZxXm2a9g3tNx8x32g
https://www.google.com/url?q=http://www.techfuturegirls.com/%23_blank&sa=D&ust=1475793811631000&usg=AFQjCNEXuxJqxrJzXnDEU97tmqCsx4BH0g
https://www.google.com/url?q=http://www.yrs.io/%23_blank&sa=D&ust=1475793811632000&usg=AFQjCNFjrjVZPuu1DSGv6BavGQhceRo6-w
https://www.google.com/url?q=https://www.google.com/url?q%3Dhttps://www.raspberrypi.org/magpi/%26sa%3DD%26ust%3D1464610556238000%26usg%3DAFQjCNGIfDHJgk3LhPerXC0XScsY8IRA6w%23_blank&sa=D&ust=1475793811633000&usg=AFQjCNFhBoX5AoPtF7tHl2z8_Wc6Qexpxg
https://www.google.com/url?q=https://www.google.com/url?q%3Dhttps://www.raspberrypi.org/resources/%26sa%3DD%26ust%3D1464610556238000%26usg%3DAFQjCNHiD-qN6VvoAoPfJ4ZM1lZRiywn8Q%23_blank&sa=D&ust=1475793811634000&usg=AFQjCNE30NZDdoyV9EViiCgMjMbUUhvLRw

